a2 United States Patent

US009636186B2

10) Patent No.: US 9,636,186 B2

Kumar et al. 45) Date of Patent: May 2, 2017
(54) MULTI-USER MEDICAL ROBOTIC SYSTEM (51) Int. ClL
FOR COLLABORATION OR TRAINING IN GO5B 19/04 (2006.01)
MINIMALLY INVASIVE SURGICAL A618B 34/37 (2016.01)
PROCEDURES (Continued)
, (52) US.CL
(71)  Applicant: Intuitive Surgical Operations, Inc., CPC oo, A61B 34/37 (2016.02); A61B 34/30

Sunnyvale, CA (US)

(72) Inventors: Rajesh Kumar, Sunnyvale, CA (US);
Brian David Hoffman, Mountain View,
CA (US); Giuseppe Maria Prisco,
Calci (IT); David Q. Larkin, Menlo
Park, CA (US); William C. Nowlin,
Los Altos, CA (US); Frederic H. Moll,
San Francisco, CA (US); Stephen J.
Blumenkranz, Los Altos Hills, CA
(US); Gunter D. Niemeyer, Mountain
View, CA (US); J. Kenneth Salisbury,
Jr., Mountain View, CA (US); Yulun
Wang, Goleta, CA (US); Modjtaba
Ghodoussi, Santa Barbara, CA (US);
Darrin R. Uecker, Santa Barbara, CA
(US); James W. Wright, Santa Barbara,
CA (US); Amante A. Mangaser,
Goleta, CA (US); Ranjan Maubherjee,
East Lansing, CA (US)

(73) Assignee: Intuitive Surgical Operations, Inc.,
Sunnyvale, CA (US)

(*) Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

(21) Appl. No.: 15/006,549

(22) Filed: Jan. 26, 2016
(65) Prior Publication Data
US 2016/0166345 Al Jun. 16, 2016
Related U.S. Application Data

(60) Division of application No. 13/965,581, filed on Aug.
13, 2013, now Pat. No. 9,271,798, which is a division

(2016.02); A61B 34/70 (2016.02); A61B 90/37
(2016.02); GO9B 23/28 (2013.01)
(58) Field of Classification Search
CPC combination set(s) only.
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

977,825 A
1,327,577 A

12/1910 George
1/1920 Turner

(Continued)

FOREIGN PATENT DOCUMENTS

DE 9204118 Ul 5/1992
DE 4310842 C2 1/1996
(Continued)

OTHER PUBLICATIONS

Abstract of a presentation “3-D Vision Technology Applied to
Advanced Minimally Invasive Surgery Systems,” (Session 15/3)
given at the 3rd World Congress of Endoscopic Surgery in Bor-
deaux, Jun. 18-20, 1992, 1 page.

(Continued)
Primary Examiner — Jonathan L. Sample

(57) ABSTRACT

A multi-user medical robotic system for collaboration or
training in minimally invasive surgical procedures includes
first and second master input devices, a first slave robotic
mechanism, and at least one processor configured to gener-
ate a first slave command for the first slave robotic mecha-
nism by switchably using one or both of a first command
indicative of manipulation of the first master input device by
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